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SUBSTITUTE SPECIFICATION 

SPECIFICATION* ~> 
Audio Output Control Device 

Technical Field of the Invention: 

The present invention relates to an audio output control circuit 
of a video tape recorder (VTR) for reproducing a digital audio signal, and 
in particular to an audio output control device wherein an audio signal 
can be monitored even during high-speed playback when searching recorded 
content of a helical scan type digital video tape recorder. 

Background of the Technology: 

Previously, when playing back recorded contents of a digital video 
tape recorder at a high speed for the purpose of searching and the like, 
there was a limitation in the reproduction of digital audio signals. For 
example, when a tape is being played back at a speed higher than a 
certain value, digital audio signals cannot be reproduced as a 
large noise is generated. Similarly, even within a speed range in which 
a digital audio signal can be reproduced,, when an uncorrectable error has 
occurred during playback at a location of damage and the like of the 
tape, digital audio signals cannot be reproduced. 

Fig. 5 is a block diagram of an existing audio output control device, 
where a digital audio reproduction circuit 2 is supplied with a digital 
audio reproduction signal from a helical-scan head (not shown) , and 
produces an audio signal 102 after decoding it. In the event an error has 
occurred during reproduction, error information 103 is supplied to a 
microcomputer 4. A servo control circuit 5, originally for controlling a 
tape transport system (not shown), detects tape speed in the tape 
transport system and provides tape speed information 105 to the 
microcomputer 4. The microcomputer 4 controls on/off of a mute circuit 6 
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by putting out a control signal 104 to the mute circuit 6 depending on 
the tape speed information 105 from the servo control circuit 5. The mute 
circuit 6 in an audio output stage is so structured that it receives 
the audio signal 102 and controls on/off of the audio signal 102 
depending on the control signal 104 from the microcomputer 4, 

Fig, 6 is a flow chart illustrating microprocessor control of the 
mate circuit 6 in the audio output stage, A description of existing 
technology will now be given below referring to Fig. 5 and Fig. 6* 

Reproduced digital audio signals can only be reproduced at 
or below N times the tape speed (N being 1 to 2 depending on the system) at 
which noiseless reproduction is possible. Therefore, by 
monitoring the tape speed information 105 from the servo control 
circuit 5 with the microcomputer 4, when the tape speed in step S61 
in Fig. 6 is N times the normal tape speed or higher, it is necessary to 
mute a mute circuit 6 with a control signal 104 in step S63 in order to 
prevent noise generation in the output stage. Also, in the event an 
uncorrectable error has occurred during digital audio reproduction, 
too, due to tape damage and the like, as it is necessary to detect in step 
S62 and mute at step S63, it is necessary for the microconputer 4 to 
monitor error information 103 from the digital audio reproduction circuit 
2 and route the mute circuit 6 with a control signal 104 in the output 
stage when an error is detected. 

Summary of the Invention; 

The above-described existing technology suffered from 
difficulty of being unable to monitor reproduced audio signals during, for 
example, cue review for searching recorded contents over the entire 
tape speed as there is a limtation in the playback speed when 
reproducing digital audio. 

It is an object of the present invention to provide an audio output 
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control device that enables monitoring of audio signals under any 
reproduction condition of digital audio- 

In order to address the above difficulty, the audio output 
control device of the present invention comprises means for 
reproducing digital audio, means for reproducing analog audio, and audio 
output switching means for switching between the digital audio 
reproduction signal and the analog audio reproduction signal. In this 
structure, the audio output switching means may be configured to be 
controllable by a microcomputer, or a dedicated circuit having a like 
function, if not a microcomputer. 

In the above structure, an effect of being able to monitor 
reproduced audio signals is obtained by switching to an analog audio 
reproduction signal even during high-speed playback where digital audio 
signals cannot be reproduced or when there are many noises due to many 
errors caused by tape damage and the like. 

Also, the audio output switching means may be structured in 
a manner such that it performs switching by receiving both the output signal 
of the digital audio reproduction means and the output signal of the 
analog audio signal reproduction means, mixing them, and 
continuously and gradually changing the mixing ratio. 

With this structure, switching may be performed in a smooth and 
natural manner. 

Also, the switching of the audio output switching means may be 
performed based on VTR tape speed information, where the tape speed 
information may be obtained from the servo control circuit or by 
calculation of a time code that carries tape position information. 
With this, a situation may be prevented in which normal reproduction cannot 
be made because the tape speed is beyond a predetermined value thus 
generating noises* 
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The switching may also be performed based on reproduction error 
information of digital audio signals, in which case noise generation may- 
be prevented in the event of some damage in the tape. The error 
information may be that the number of syncs per frame is smaller than a 
predetermined value or existence of an error flag. 

Another embodiment of the present invention includes in its basic 
structure a delay circuit between the analog audio signal reproduction 
means and the audio output switching means for delaying the analog audio 
signals, where delay time of the delay circuit is controllable based 
on VTR tape speed information. 

With this structure, an effect of preventing discontinuity of 
reproduced sound during switching due to delay of digital signals from 
analog signals caused by encoding and decoding may be prevented. 

Brief Description of the Drawings: 

Fig. 1 is a block diagram of an audio output control device in a 
first or second exemplary embodiment of the present invention. 

Fig. 2 (a) and (b) are flow charts showing processing inside a 
microcomputer in the first exemplary embodiment of the present 
invention. 

Fig. 3 is a block diagram of a key part of a digital audio 
reproduction circuit in the second exemplary embodiment of the 
present invention. 

Fig. 4 is a block diagram of a digital audio output control circuit 
in a third exemplary embodiment of the present invention. 

Fig. 5 is a block diagram of an existing audio output control 
device . 

Fig* 6 is a flow chart showing existing internal processing of 
a microcomputer. 
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Description of the Preferred Embodiments: 

Exemplary Embodiment 1; 

Referring to Figs. 1 and 2, a description will be given below of a 
first exemplary embodiment of -the present invention. Fig. 1 is a block 
diagram showing an audio output control device of the present 
invention. In Fig. 1, the point of difference from the existing 
example of Fig. 5 is that an analog audio reproduction signal 101 output 
from an analog audio reproduction circuit 1 that processes signals 
reproduced from a linear track along the longitudinal direction of a 
tape and a digital audio reproduction signal 102 output from a digital 
audio reproduction circuit 2 are switchable by an audio output switching 
circuit 3 by the control of a control signal 104 from a microcomputer 4. As 
the switching condition of the audio output sx^itching circuit 3 by the 
control signal 104, either error information 103 from the digital audio 
reproduction circuit 2 or tape speed information 105 from a servo control 
circuit is available. 

Fig* 2 is a flow chart showing a control process of the audio 
output switching circuit 3 by the microcomputer 4. 

A description of operation of the present exemplary embodiment 
will now be given referring to Figs. 1 and 2. Reproduced signals of 
digital audio are processed by the digital audio reproduction circuit 2 
and the output 102 is supplied to the audio output switching circuit 3. 
Similarly, reproduced signals of analog audio are processed by the 
analog audio reproduction circuit 1 and the output 101 is supplied to 
the audio output switching circuit 3. Here, as there is generally a limit 
in the speed range in which digital audio can be reproduced without noise , 
under a condition in which digital audio cannot be reproduced, by 
switching the audio output signal of the audio output control circuit to 
analog audio reproduction output, monitoring of audio reproduction signals 
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is enabled even when digital audio cannot be reproduced. For example, as 
digital audio cannot be reproduced when the tape speed is high, tape 
speed information 105 from the servo control circuit 5 is monitored by the 
microcomputer 4. In step S21 in Fig. 2, when the tape speed is N times 
the speed at which digital audio can be reproduced or higher, in step S24 
the audio output switching circuit 3 is switched to analog audio 
reproduction signal with a control signal 104 from the microcomputer 4. 
Also, in step S22, when some error has occurred in the digital audio 
reproduction signal thus disabling reproduction, by monitoring error 
information 103 from the digital audio reproduction circuit 2 with the 
microcomputer 4 irrespective of the tape speed, the audio output switching 
circuit 3 is switched in a similar fashion from the digital audio 
reproduction signal to the analog audio reproduction signal with a control 
signal 104 from the microcomputer 4 . If the result of steps S21, S22 is 
no , analog audio is selected in step S24. Even when the tape speed is 
equal to or greater than N times the normal speed, there is no need for 
switching as long as there is no error. Or, even when the tape speed is 
equal to or lower than N times the normal speed, switching may be made 
if an error has occurred. In this way, monitoring of audio reproduction 
signals is enabled under any condition by switching to analog audio output 
, even in a situation where the digital audio reproduction signal cannot 
be reproduced. 

In the above description, a description was made on use of a 
microcomputer 4 by way of an example in controlling the control signal 104 
of the audio output switching circuit 3. However, the same purpose 
nay be achieved by using a circuit structure having the same function 
as the above-mentioned microcomputer 4. 

Also, though a description was made on obtaining tape speed 
information 105 frcm the servo control circuit 5, the tape speed can also 
be obtained from transition in time code contained in the analog signals 
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or digital signals reproduced from the tape. 

Furthermore, switching of the audio output switching circuit 3 frcm 
the digital audio reproduction signal to the analog audio reproduction 
signal may be made not only by alternatively selecting either signal but 
also by mixing both signals and switching by continuously and gradually 
changing the mixing ratio from an extreme on one side of a 100% digital 
audio reproduction signal output to another extreme on the other side of 
a 100% analog audio reproduction signal output in an overlapping 
manner. 

Exemplary Embodiment 2: 

Fig. 3 is a block diagram of a key part of a digital audio 
reproduction circuit in a second exemplary ernbodiment of the present 
invention. In Fig. 3, a digital audio reproduction circuit 2 includes a 
decode circuit. 7 for decoding coded signals based on a special coding scheme 
for magnetic recording by inputting digital audio reproduction signals r an 
error correction circuit 8 for correcting errors in the output signal of 
the decode circuit 7 , a digital audio decode circuit 9 for decompressing 
compressed digital output signals of the error correction circuit 8 or 
converting to analog signals, and an error and correction detection 
circuit 10 for detecting an error or state of error correction in the 
error correction circuit 8 and supplying the output to a 
microcomputer 4. 

Now, operation of the present exemplary embodiment will be 
described below referring to Fig. 3. The digital audio reproduction 
signal reproduced by a head is decoded by the decode circuit 7, 
inputted to the error correction circuit 8, where errors are corrected by a 
known method, and converted to an analog audio signal after a 
compressed signal has been decompressed in the digital audio decode 
circuit 9. The number of syncs and error flags in the error correction 
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circuit 8 are output to the microcomputer 4 as error information 103. 

In the event the microcomputer 4 detects in the 
error information 103 either that the number of syncs, namely, 
synchronisation blocks in which audio data is grouped by the unit of 
blocks, is equal to or less than a predetermined number N per frame, or an 
error flag that it is too many to be corrected, judgment is made that 
there is a digital audio reproduction error and the microccmputer 
4 (or a control circuit having a like function) switches with a control 
signal 104 the audio output switching circuit 3 from a digital audio 
reproduction signal to an analog audio reproduction signal. 

In this exemplary embodiment, as the number of syncs or 
existence of an error flag is used as error information 103 of the 
digital audio reproduction circuit in this way, when reproduction 
error has occurred due to some tape damage and the like, switching is 
made to analog audio, thus preventing generation of large noises during 
reproduction. 

Exemplary Embodiment 3: 

Fig. 4 is a block diagram of a digital audio output control 
circuit in a third exemplary embodiment of the present invention. 
In Fig. 4, the points of difference from Fig. 1 of the first and the 
second exemplary enfoodiroents are that a delay circuit 11 for delaying 
analog signal is provided between the analog audio reproduction 
circuit 1 and the audio output switching circuit 3, and that the 
microcomputer 4 receives information on tape playback position from 
a reproduction head and tape speed information 105 from the servo 
control circuit 5, and supplies delay time information 108 to the 
delay circuit. The other parts are the same as in Fig. 1 and 
description is simplified by assigning the same numerals. 
The structure is as described above, A description on the 
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operation will now be made below. Digital audio signals ace caused to 
have a slight delay from analog signals as digital audio signals are 
encoded when recording and decoded when reproducing. At normal speed, 
encoding or decoding causes a delay of 2 to 3 frames, for example, compared 
with the analog audio signal, which is equivalent to approximately 
60 to 100 milliseconds. This delay is doubled by recording and 
reproduction, when the tape is run at higher than the normal speed 
during reproduction, the time difference relative to analog audio is 
further increased by tape transport during decoding, causing a 
discontinuity in reproduced contents when switched. This exemplary 
embodiment addresses this discontinuity. On receiving tape speed 
information 105, the microcomputer 4 first outputs delay time information 
108 in a manner such that the delay time is made greater as the tape 
speed increases and controls the delay time of the delay circuit 11. 
Because of this, when the audio output switching circuit is switched 
by the previously mentioned control signal 104 from an output of the 
digital audio reproduction circuit to an output from the analog audio 
reproduction circuit, timing of the two reproduction signals are in 
agreement thus not causing discontinuity in the reproduced sound. 

In this case, too, tape speed information may be obtained from 
transition per unit time of tape position information (time code) 109 as 
reproduced from the tape instead of the tape speed information 105 from 
the servo control circuit 5. 

Industrial Applicability: 

The audio output control device in accordance with the present 
invention provides an advantageous effect of enabling monitoring by means 
of audio reproduction signals under any conditions, by switching to 
reproduction output of analog audio reproduction signals even under a 
condition in which digital audio reproduction signals cannot be 
reproduced. The same effect can be obtained by switching by 
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continuously and gradually changing from digital audio 
reproduction signal output to analog audio reproduction signal output in an 
overlapping manner. 

Also, in a configuration in which a delay circuit is provided between 
the analog audio reproduction circuit and the audio output switching 
circuit for delaying analog signals, an advantageous effect of preventing 
reproduced sound from becoming discontinuous associated with 
switching especially after the tape speed has increased is 
obtained. 
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